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ABSTRACT

The paper presents the results of phytoplenkton obserVations per—
formed in the Southorn Baltic Sea during October 1992 and Yarch ‘
1993. During the observation period 115 epecies and 1ntraspecific:fn
taxons belonging to 6 sections and one generel group of Flegellate.
Maximum number of species was obgerved in’ Ootober (91 species and
ubspecies). In October the researches were performed during the

~extinction period after the fall peak of phytoplenkton development.:'
- During the above period the bulk of phytoplenkton con91sted of

_intense development of phytoplankton is observed in the coastal

Flapellata, Diatoms, Protococctieee, Becillariophyta, Chrysophyta,-

Euglenophyta, as well as Cyanophyts and Cryptomonadinae. In March

~diatoms predominated in phytoplenkton algae and Sceletonene costatum

predominated among the latter. The major phytoplenkton aggregetions 0
was observed in the layer of 0-25 m.: However, while in fall the major
vegetetion occurred in the layer of 0-5 m, in C'pr::.ng the depth of
the peak abundance indices shifted to 25 m. As a rule the spring

zone. Infall the zone of active vegetation extended into the open“
sea. Algae development and distribution. indicated the organic pollu-
tion of the sea, particularly in the coastal zone qouthwerds of
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INTRODUCTION

At present the problem of the Baltio Sea pollution due to
anthropogenic impact - is con81dered one of the most serlous
ecologlcal problens.

Monitorlng of seaeonal phytoplankton development in the Baltlc_“-'
~Sea is a purpose of complex researches performed by AtlantHIRO
in the South Baltic Sea (Semyonova et al., 1993)

_ MATLRIAL AND METHODS

Two complex surveys were carried out to study phytoplankton,'. flk
. one from 23 October to 4 November 1992 and the eecond from 21
to 27 March 1993. :

Sampling wag performed with bathometer from the depths of 0, 5,

10, - 25, 50, 75 and 100 m. Samples were thickened w1th one- stago
‘reverse flltratlon through a-nuclear filter viith pore diameter

of 1M o .and were subsequently fixed in 40% formaline. neutralized,‘
with KOH (Kieeliev, 1956 Semyonova, 1985, Sorokln, 1975) . Identi—;
ricatlon and . count of algae was performed using a microscope h

on & glass plate in a drop of 0.05 cub.cm in volume. During -
‘material treatment algoe were counted to caloulate average volumei*n
by means of comperlson of . live forme to eimple geonetrical \
_forms (Kisenev,1956) Bloma 8 Was estlmated by mecans of opecies."
abundance multiplylng by ite- average volume. In speoiee of ' __
Cyanophyta group the number of trlohomes and colonies was count~_;ff
. ed; 1nnalgee of p P Seenedesmue,.Coelastrum. Pediastrum belonging fv
ito Protococcinene clasy and Chlorophyta group the number 0¢~“:“ [c'
'cenobies was. counued, in otne 8 - the cell number. Totally 411 ffflﬁl
samplee were. oollected durlng investigahlon period. Ma*n parameters
- of phytoplankton development vere estimated at computor 30“1033‘i1,f,

R SSULTS AND DTSCUSSION

' ;During the observat;on perlod specles composition of the. Baltic S
Sea phytoplankton was representod by 115 epocies and intraspecieeﬁ:f?
.taxone. belonging to 6 orders and To complex group of Plagellatae{'.ﬂ
{Table. 1). The ‘bulk. of. florlstic spectrum consisted of Chloro—»lﬂﬁa' 
_phyta- (36 specles and Varletles) Pyrrophjta (28 species and - o
varletles), Bacillariophyta (¢4 speeies and Varleties) ‘and Cyano-frﬂ}
hyta (11 speciee and’ varieties). Other groups were represented 'jfi,
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by'les“ number of taxons. The maximum’qualitative divers ity."i'-
within chlorophyta w~as observed.in the class of Prot000001aneae o
(29 species and varletles), within Pyrrophyta — in Peridinesec- :i:
(25 species and vdrlefles), and within Ba01lla”10phyta - class -

of Centrlceae (19 species and varletles) The moet dlverddfled
specles were Scenedesmus in. Protococcineae class, Gymnodlndun o
and Peridinium in Peridlneae class, Chaetoceros in Centricaea _ j
class. During the observation perlod d1vers1ty and ratio of taxo-
-nomic groups was changed. Thus maximum algae number was observed
in October (91 species and varieties)' In reqpent of species num-
. ber Prot000001neae predominated during the perlod (26 gpecies - ?
and.varlctlee), followed by Peridineac (18 species and vaeletloe) 
and Bacillariophyte (14 species and varieties). In ilarch the
total species number decreased by 1.6 tlmeo. Ba01llarlophyta

(17 species and varieties), Per dlneae (12 species and’ varletles)
and Protococcineae (11 upecies and varietles) predominated -
qualltatlvely._

t

In fell quantitative indices ol phytoplangton Q re def;ned by
' development of Coscinodiscug grenii Gough, Cyclotella comta LEhr.)
Kutz, PMlagellatae, Occystis submarina Lagerh.,.Ki*chnerlella e S
irregularis (Smith) Korschik., Eutreptia lanovii’ Seuer;lenophyeisvi,
acuta Ehr., Goniaulax catenata (Lev.)Kof., Aphanizomenon flog- f
aguae QL.)'Ralfs,'Microcvstis pulverea (Wood) Forti cm.Elenk., - . ﬂ
Cryptomonas baltica (Karst.) Butch., Cryptomonas pelesica (Lohm).
Butch., while in spring major species werec Sceletonema oostafumffff
(Grev.)Cleve, Thalassiosira baltica (Grun.in Cl.et Gruﬁ.)oet;}‘ﬁ"‘?
Coscinodiscus vranll Gough, Gonleulax catenata QLev.)Kof..’ :

October surVey showed that durlng observation yerlod phytoplankton 3'
~ was. in the state of postmax1mum fall development (leoknmv, 1985)
A'vegetatlon level pof pthoplanKton wes not high, averaged to o

 +19.857 mln.cells.m~ (Table 2). High algae aaundence was observed

only in south-western part of the 1nvest1gatlon area - (91.66 mln ;p?
cellg-m~ 3 Plg. 1A). In other parts of an%xabundenoe 1nd1ces '
varled from 4. 48 to 40 02 mln cells.m 3. an the coastal area S
.southward of Klaipeda the abundance value: was belew 9 Od m;n.cells m 3

Besides, 2 localities of poor phytoplanzton development were fourd
_in the northern and western parts of the investigaulon aree. "

L
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In October total phytoplankton abundance was represented by
-Bacilla‘lophyta, Flagellatae, Protococ01neae, Eu&lenophyta.
Chrysophyta, Cyanopnyta and C"yptomonadinea. '

In Bevtllarlophyta the cells numbe* veried from 1.2 %o 14. 2" mln.

cells.m 3. Average abundance amounts to 4. 0 mln.cells m 3'or'-‘

20.2% of total phy*oplankton, Peak abundance was obserVed off" _

Venspils (Fig. 1B). Vegetatlon of Dletomes was defined by develop-‘

- ment of large -gized boecinodiscus granii Gough.and emelT—sized
Cyclotella comte (Ehr.) Kiitz. :

Unlike Bacillariphyta, dlstributlon of Flagellatae 1e characterlzed
by relative unregularity (Flg. 1C). Algae de"elOpment was
 weak (0.2- 9.79 mln. cells.m ), excluding south-western part of f
the area where & hizgher abundance was observed (73.5 mln.eeIISom 3)
a83001ated to the location of total phytoplankton peak abundance.‘

- Development of Ghryeophyta, Protococcineae and Euglenophyta. was

. to the total biowass of phytoplankton. Peak values (up to 3. 195.m

1.5 times less than that of Bacillarlophyte and Plagellatae. .
Their average abundance was 2. 39, 2.28 and 2 24 mln. cellse«m 3._
respectively (Fig. 1 D, D, 7). ’

Cyanophyta and Cryptomonadineae contributed the total abundance
1nsmvn1ficantly. In average Cyanophyta represented 9.4% and
Cryptomonadlneae 8.1% of total rhytoplankton abundance. AVerage -
cells number amounts to 1.8 and 1. 6 mln.cells-m“3 regpectively.
Dlstrlbutlon was extremely unregular. Total phytoplankton biomass
was relatively high. .

Averagc biomass was 879.845 mg.m"3 (Takle 3). Algaoe biomasese

. increases above a thousand mg. m"3 was observed -in the central -
gea areaq (Fig. 2A). The matlnum geq, phytoplunkton biomasa

(3 Zg‘m 3) was observed in the same area.

Unllke abundance, the total algae blomase almost entirely d
depended on 5acw]larlophyta digtribution (Fig. 2B), constltuted

in average 790.009 mZ.m -3 or 89.8% of the total blomass. Cogcino-
discus granii Gough was the most abundant (995 ol biomass) spec‘es
within 5aCJllar10phyta (Plb._ﬁb). large cencentratliong of Bacilla-
riophyta were observed in the central part of the area, .similar ‘

=3

were found inthe southern part. In October high abundance. indices



.. algae abundance wao about 7.1 mln. cells. L ."
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of -algae were found in the layer of O. 5 m w1th maxlmum at
5 m depth (Fig. 34, B C, D, E, F' 4A, B Q). '

In Mdarch phytoplankton development increased by 2 7 1tems as.:

compared to that in October which was malnly stlpulated by algae:fi’;'
vegetution with a coastel area. Total phytoplankton abundancefjff}-""
varied from 7.08 to 172.28 mln. cells:n =3, ueximum abundance: was ff*l

" observed off the Baltic plt (Flg.v)A). A patcn of high abundance.*cﬂt
(up to 124.1 mln. cells: m ) was found off the v1lla&e of Donskoyc.f¥i~
Hajor phytoplankton conoentratlons (abOVe 50.0 mln. oells *m 3) o

occured in the coastal zone.‘ “In the north of the area total

-3

Ny e s

Bacllarlophyta constituted 15, 14p ¢f the .total phytoplanaton ijfriﬁv'v

abundancec. Average algae abundance approached 39.73 mln. oells m
Whlle absolute indices varied from. 6 18 £0.159.22 mln. cells»m 3
In general spatlal dlstrlbutlon of Baoillarlophyta wag similar:

tions (above 50.0 mln. ocellsem ) of Baoillarlophyta gimiler ol

to the total abundance, occured wlthln the coas»al zone nthe éliﬁifﬂ
*the pesak abundance (159. 2 mln. cellssm 3) was : observed off the

Baltlc Spit. Algae had a- typical Sea distribution._High abundancel’

was observed near the coast. In the off-shore areas the abundance‘,a

was. decreasing gradually. Within Ba01llariophyta the amall~cell ’
Sceletonema ‘costatum (Grev.) Cleve predominated (average abun-:gm

ellawn 2. - T T

dance 19.87 mln.cells:m 2). Northward of the Baltic Sea thé latter‘_;‘f L
j spec1es development gradually decreased from 85. 8 mln.cells em. SR
) to 0.4 anocellS‘ 3. “he north-western part of the area represents

' +he only exccption (34. 9 mla.cells m ;)?;- ' : AR

3

;o

,Be31aes Baclllarlophyta, Perldlneae also contr buted ccnglderably

the total phytoplankton abundance w1thin indiv1dual areas (lrom
0. 44 . to 24.02 mln.cells«m 3). Avera e aoundance of the latter

,.uamounted to 8.5 mnl.cellssm’ 3. Vegitation of Peridlneae(wlg 50) B
was almost entlrely defined by - .the development of . Antarctic sPecieS‘X&
.d\of Gonisulax catenata;jLev.) Kof. vith average abundance 7 6 mln.}f?-f

N

to the tOual phy+oplankton dlstrlbutlon (Pige 53). ngh concentra—fk:f

' zoinoe in March unllke October, malnly midule- and small-smze algae:fiﬁ
‘~predominated in phytoplankton, average welgh ed volume of cells ?iﬁ.;7
'was almost 10 times less: than that in October. It resulted in
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decrease of both absolute \up to 680. O mg m ) and average biomass

j(209 8 58 n ). At. the background of relatively regular (from _ _
100 to 500 mg.m™>; distribuicn (Fig. 64) the area off the Baltic
'fSpit was characterlzed by high hionass concentrations (681 3. mg.m 3)
. In the central end north—western ar;as indices decreased to jlgff‘-'
' 83.9 mgem -3 and 58.3 mg. -3 respectively. ' ‘ S

Total phytoplankton biomass distributlon depended on development

. of dominated species such as Ba01llar1phyta w1th average biomass
~of 124, 67 mg.m 3or 59.4% of the total biomass. Peridineae with
- average biomasscn 59 83 mg.m -3 contributed considerably the total[ki
- biomass.-“ -

'MaJor concentrations of Bacillarlophyta (above 100 O mg m 3) werei
‘found along the coast and’ north-eastwards of the coast . (Pig. 6B) .
' In tne area off the Baltic, Sea the peak biomass (573 2 mg.m- 3)
",was observed. It should be -noted that while in’ coastal zone .

Bacillariophyte biomass depended mainly on. development of Thalas-ﬁ'

"81031ra baltica (Grun. in Cl.et: Grun.) 05t ,'1n the north-eastern

. part of open area it was - defined by vegetation of Cosc1nodiscus
‘granii Gough. ‘ '

V Biomass indices of Peridineae Varied from, 1 5 to 173 6 mg.m e

-3

Biomass concentratione above 50 O mg.m occured within the coastal

"'uone (Plg. 6o)

d In March phytoplenkton ve~tical distribufion pattern was unlike--"f
" that in October. ilaximum abundance’ was observed in. the layer of.

10-25 . Average abundance indices were gimilar. 55 19 mln.cellSvm 3
at the depih of 10 m and 54.7 mln.cells-m > at, the depth of 25 m.
reepeotively. The higheat biomass was recorded at’ the depth of

25 m (averave 260 166 mg.m ) (Fig. TA,. B, C, 8A B C)
COWCLUSION ‘ :

The results of study reveiled that October surveys occured in tne-"%

“extinction after the fall peak which viag ev1denced by spec:es

composition and level of pthoplankton deVelopment. AVer ag2 cells

. number within the layer of 0-25m. amounted t0-19.8 mln.cells~m
’gf Qualitative indices were defined by Flagellatae, Bacrllariophyta,-
'1~Proto occ1neae,;"b1Jsorhy+a, Eublenophyta, Cyanophyta and Certo-'

monadineae. Due’ to development of large- ize (abOVe 1O}Am ) B&Cllla—




__ 7 - o,
rioﬁhyta; the total biomass was high;(879.845 mg.m"3 in avefage);
In spring etruefural-feconstruction occured in phytocene.}lt was |
‘represehted by strong vegetation, change of elgae'taxonomio . : -
groups' ratio and specific compostion. The level of Bacillariophyte'~d
development in March wes 9.9 times hlgher than that in October. = N
Algse of the above order predomlnated in phytoplankton. small-sxz S
(less than 1O.ﬂm3) species were domlnatlng (30.378 mln.cellg-m gl” ﬂ
in averaée), and cen%ric early-sprlng speciles Sceletonema costatum . -
(Grev.) Cleve predominated within the latter (19. 872 mln.cellsem 3’?
. in average). As compared %o October, proportlon 01 small Ba01llarno-f
'ptha increagsed by 19.2 times, that of middle- ~gize by 14.9 tlmcu:»'
and large-size by 2.2 times. Due to domlnatlon of small al; ae 1n

~ March the total biomass in the layer of 0- 25 m decreased by about 4
4. 2 times as compared to that in October, and amounted to 209 8 vanB
Major phytoplankton development durlng the obseérvetion perlod ‘
occured in the layer of 0-25 m. Howeveir, peak abundance indices” o
were found at various depth of the above-mentioned laJer in rela- e
tion to seasons. In October the hlghest algae development was
Ajobserved above thermocline within 0-5 m. Durlng March in the - '
absence of temperature shift layer, the depth of peak phytoplankton

' abundance indices increased ' to 25 m.’ :

.'As a rule, strong algae development in larch occured 1n the
‘ coastal zone. In Octobe" area of actlve phytoplankton Vegetatlon
‘extended into the open sea.
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Fluctuations of phytoplanktoh specieg'cbhposition .
* in the Baltic Sea -

Table 1

1992

1993

* Taxon - -Total .
: October. March S,
1. order Chrysophyta -6 4 T
" order Pyrrophyta 21 . 137 28 |
2. class Grypt6monadineae 3 1 3
clags Peridineae 18 12 25
3. order Euglenophytsa 5 1. 5
4. complex group ’ : :

- Flagellatae. o 3 3 4
order Chlorophyta 33 13 36
class Volvocineae 5 1 5

5. class Protococcineae 26 11 29
" ¢leas Ulothrichineae 1 1 1
class Conjugeatbesae 1 - 1
6. order Bacillariophyta 14 17 24
7. order Cyasnophyta '9 T 1
Total 91. 58 - 115



Table 2

Avera5e abundan“é (mln.cellsm 3) of phytoplankton within 0~ 25 m 1n
the South Baltic Sea durlpg October 1992 and HMarch 1993

" Month ;Chry— , ~ Pyrrophyte Eug’e— m‘a— ¢  Chlorophyts , Xan Bacwl- ”osc‘—SGGWe— Cyano-
year  soph- nopny— gv*la— U1OLh_tbo— lario- nodis-tone- Dhytn .Totall

- Crypto Peri- Gonia- Volvo-Proto-Con-

1yte 'monadi'dineac'ulax ! ta ; %ee i inea e*coc01~3uca'r1ch1¢ph3 ,ph%; Z::n_i ?ﬁstai ' '
. ] 'neae t . 'C&.be— 1 1 ’ncee 'ue&e ne [ t ' tum t ) ]
b nsta ) L : . ) ' )
1 1 1 1 ' t T L AL SURINTRE IO = 1 ‘ 1 S 1
X.92  2.3917° 1.603  0.870 0.436 2.241 4.290 0.316 2.281 - - = 4,005 1.641 0.199 1.859 19.857

I17.93 2.237 0.055  8.527 7.578 0.310 0.445 0.122 1.073 - 0.055 - 39.735 0.04413.872 0.329 52.889



Average biomass (mg.m"3) of phytoplankton within 0-25 m in
the South Baltic Sea during October 1992 and March 1993

Table 3

4 f

. ' A 1
Ghlorophyis

t

Pyrrophyta . ) > : ) X ‘
onth ,Chry~ = L e — BuglesFla- 73 1 P! . Xan-, Bacilla-~Cogci-, Cyanoy '
- o Cryp-'Peri-' Gonia-~ _ '"VolvoiPro- 'Conju! Uloth* _ - = ;e :
Jeal }agpny ytomon,dine~, ulax ingphyi%gi ,cine—gtococfgatae;richiTDEhga, p%gPhy' ngigs ' phjta' Total
va ai-~ as catena~ % ¥ ae cine- " neae YW ranii '
! 'neae ' ! ta ! 1Lae ! 'ee ! .ot ' ' STanli

I1I.93 2f-040 0.006 59.835%.777 0.148 0.07370.027 1.212 - 0.222 - 124.672 20.910 2.566: 209.802

Lt
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LEGENDS

Distribution of total phytoplankton and major groups
abundance (mln.cells-m~3) in the layer of 0-25 min
the Southern Baltic Sea during October 1992: '
A - total phytoplankton; B - Bacillariophyta;

C - Flagellatae; D ~ Protococcineae;

B - Euglenophyta; - Chrysophyta. : S
Total phytovlankton and groups biomass (mg.m °) distribu- .
tion in the layer of 0-25 m in tho Southern Baltic Sea
during October 1992:

A - total phytoplankton; B - Ba01llarlophyta,

C - Coscinodiscus granll Geugh. ‘ ) )
Distribution of total phytoplankton and ﬂrroups’zzi.bundo,nce '
(mln.cellsen 3) at the depth of 5 m in the bouthern ; -

" Baltic Sea during October 1992.‘

A - total phytoplankton, B - Bacillariophyta;

¢ - Flagellatae; D - Protococcineae; -

E - Euglenophyta; # - Chrysophyta. :

Total phytoplankton and groups biomass dlstrlbutlon
(mg.m~ ) at the depth of 5 m in the Southern Baltlo

Sea during October 1992: <

A - total phytoplankton, B - Bacillariophyta;

C - Coscinodiscus granii Gough. S
Distributlon of total phytoplankton and groups abuudance'f
(mln.cellsem ) in the layer of 0-25 m in the bouthern 1
laltic Sea dur.ng Harch 1993 o

A - total phytoplankton, B ~ Bacillariophyta;

C - Peridineae; . ~

Distribution of total phytoplankton and major groups
blcna s {(mg. m ) in the layer of 0- 25 m in the Southern

- Baltic Sea durlng Harch 1993:.

A -to%tal phytoplanmton' B - Baclllarlophyta,
C -~ Peridineae. - , o ‘
Distribution of total phytoplankton and maaor groups*
abundance (mln.cells'm” ) at 25 m in the Southern "
Baltic Sea during March 1993: . s

A - total phymoplankton, B - Bacillariophyta,

C - Peridlneae.
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FPigure 8. Digtrivution of total phytoplankton and maJor bzoups

biomass (mg.m ) at 25 m in the Southern Baltic Sea
during March 1993:

A - total phytoplankton, B -~ Bacillariophyta,
C - Perlilneae
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